The I PREPARE environmental exposure history mnemonic is a quick reference tool created for primary care providers. Health care providers (N = 159) were asked to evaluate a prototype mnemonic, to suggest new health history questions, and to propose the deletion of less relevant questions. The goal of this evaluation was to create a practical and clinically relevant mnemonic, rather than to obtain quantitative estimates of validity. The final I PREPARE mnemonic cues the provider to "Investigate potential exposures;" ask questions related to "Present work;' "Residence;' "Environmental concerns," "Past work," and "Activities;" provide "Referrals and resources;" and ''Educate'' the patient by reviewing a checklist of strategies to prevent or minimize exposures. The sequence of I PREPARE makes intuitive sense by cueing the provider to ask specific ques-
tions and provide educational materials to the patient. National improvements in the quality of environmental exposure history data are predicated in part on the creation of simple and convenient tools for use in clinical practice.
T he environment interplays with human health and demands the attention and understanding of health care providers. Most environmentally related illnesses manifest with nonspecific symptoms or present as common illnesses resulting in overlooked environmental etiologies. Findings from a recent study concluded that reinforcing students' skills using structured programs and practice may curtail the decline in environmental historytaking skills (Storey et al., 2001) . Despite recommendations to the contrary (Institute of Medicine, 1995a), most medical curricula still devote few hours to occupational and environmental health content. Politi, Arena, Schwerha, and Sussman (2004) found that occupational health inquiries by physicians need improvement. Similarly, although environmental health competencies for nurses were released by the Institute of Medicine (l995b), findings from a survey revealed that 60% of nursing program directors reported environmental health topics received little or no emphasis in nurse practitioner programs (Bellack, Musham, Hainer, Graber, & Homes, 1996) .
One approach used to improve health care providers' abilities to ask comprehensive questions of patients is to incorporate mnemonics into clinical assessment. Mnemonics serve as mental cues to facilitate the collection and documentation of health information in a sys-tematic manner. Mnemonics are commonly used in medical and nursing education to facilitate memorization of anatomic structures (e.g., cranial nerves) and sequences (e.g., the order of a physical examination). They are also used to facilitate the collection of health history data (Hocking, Kalyanaraman, & deMello, 1998) , as well as the assessment of both physiologic and psychiatric disorders (Bohn, 2000; Khouzam, 2001; Krikke, 1998; Leonard, 2001; Narendra, 2001) . Recently, mnemonics have been developed for use beyond the primary care setting in such areas as health policy (Wildridge & Bell, 2002) , geriatric education (Kobylarz, Heath, & Like, 2002) , and violence prevention (Christoffel, 1999) .
Within occupational and environmental health, Blue, Chessman, Gilbert, Schuman, and Mainous (2000) developed the WHACS mnemonic to guide the collection of occupational health history data ("What do you do?" "How do you do it?" "Are you concerned about any of your exposures on or off the job?" "Co-workers or others with similar symptoms?" and "Satisfied with your job?"). Abelsohn (2002a Abelsohn ( , 2002b Abelsohn ( , 2002c proposed the use of CH 20PD2 (Community, Home, Hobbies, Occupation, Personal habits, Diet, and Drugs) and have used this mnemonic in a series of papers addressing specific exposures to such substances as carbon monoxide, persistent organic pollutants, and pesticides (Marshall, Weir, Abelsohn, & Sanborn, 2002; Sanborn, Abelsohn, Campbell, & Weir, 2002; Sanborn, Cole, Abelsohn, & Weir, 2002) . The goal of the authors was to create a mnemonic to aid in the collection of environmental exposure data in clinical practice settings, as well as to cue the provider to educate and refer the patient (when appropriate) to experts and resources in the community.
METHODS
Successive drafts of the mnemonic were circulated among the authors, with the goal of creating a concise reference tool. The prototype mnemonic was formatted as a pocket guide and sent to each author. The authors used a set of six yes or no and six open-ended questions to solicit the input of a convenience sample of physicians, nurses, students, and other health care providers related to the quality and usefulness of the prototype mnemonic. The questions sent to the participants who formed the sample, along with the prototype, were practical in nature, addressing such questions as:
• "Is any of the information on the card unclear? If yes, explain." • "Is there any critical information that needs to be added? If yes, explain." • "If you had this card, would you be more likely to take an exposure history?"
Participants were asked to review the pocket guide in detail and respond to the open-ended as well as the fixedchoice questions. The authors grouped the participants' comments by question and transcribed them verbatim. Themes in the data were identified by use of content analysis methods. The mnemonic was revised on the basis of the findings from the content analysis. The final mnemonic was less redundant, used simpler language, and placed a greater emphasis on potential exposures in the home and yard.
RESULTS
The 159 participants were located in the states of Pennsylvania (n =77), Montana (n =62), New Jersey (n =8), and Georgia (n = 12). Students and residents made up 76% (121 of 159) of the sample, medical students (n = 50), medical residents (n = 4), undergraduate nursing students (n =27), public health undergraduate students (n = 18), graduate nursing students (n = 11), graduate public health students (n = 9), and unknown/other (n = 2). Non-student participants included nurses (n =18), physicians (n = 9), physician's assistants (n = 2), and unknown/other (n = 3). The main areas of practice selfreported by non-student participants were family practice (n = 17), public health (n = 12), general medicine (n = 6), student health (n =7), pediatrics (n =2), emergency room (n = 2), critical care (n = 2), and oncology (n = 2). Only three participants indicated that occupational or environmental health was their primary practice area.
In response to the query about "critical information that needs to be added," participants most frequently noted the importance of asking patients about environmental tobacco smoke exposure and recent domestic and international travel. Participants also suggested asking about radon and carbon monoxide. Several participants made comments about the need for inclusion of hanta virus exposure information. This input most probably reflected the representation of Montana health providers in the sample, because since 2000, 12 cases of hanta virus have been reported in Montana. In response to the question about "information that should be deleted," two participants thought that many of the questions were "too wordy" for a quick reference tool. No other comments were offered. Participants were asked to indicate what information on the prototype mnemonic was unclear. Several participants noted that the term "sentinel event" was unclear to them and required clarification.
Participants were asked if they would be more likely to ask patients environmental health history questions if they had a mnemonic card. Eighty percent of participants responding (123 of 153) checked yes. One participant noted that an environmental health history was taken "only if the patient mentioned risk factors." However, several others indicated that the mnemonic would allow them to be more thorough and consistent in their questions, noting "It helps jog the brain and makes you think of more questions to ask."
Two questions focused on the use of the card during a health history assessment. The first of these asked participants if they would be likely to select questions from the mnemonic card for use in such an assessment. Of 159 respondents, 105 (66%) indicated that they would be likely to select questions, 14 (9%) indicated that they would not be more likely, and 40 (25%) indicated that they were unsure. Open-ended comments addressing this question indicated that the mnemonic would be "too lengthy to go through the entire thing unless indicated" and that it "depends on what the patient is presenting with." In the second question, participants were asked ifhaving the mnemonic would make them more likely to chart more environmental exposure data in the medical record. Seventy-five percent (117 of 157) of those responding noted that they would be more likely, 9% (15 of 157) noted that they would be unlikely, and 16% (25 of 157) were unsure. Participants noted that they would be "more likely to document if I have this card as a guideline."
Environmental Exposure History
In the final question, participants were asked to critique the card in any way they thought would improve its usefulness. Fifty-five comments were offered. The authors grouped the comments under the categories of general comments and comments addressing specific content. Specific content comments were further grouped into the sub-categories of the mnemonic (e.g., present work, residence). The most common general comment addressed the size and manufacture of the card. A num- ber of participants noted that the card was "too flimsy," needed to be laminated, and needed to be re-sized to fit in a lab coat pocket. Several participants stated they were concerned with the amount of time it would take to ask all the questions and said:
In a busy family practice with 15 minutes to see a patient, I highly doubt I would routinely ask these questions. I would be more likely to use an altered form where the patient fills out a form with these questions on it. I would then review the form and ask detailed questions about any pertinent positives.
In regard to specific parts of the mnemonic, the preponderance of comments addressed "residence" and offered suggestions for questions about the home environment. One participant offered a suggestion on how to reword the question addressing water source; another noted the importance of asking the age of the residence. Several participants said they appreciated having a brief list of organizations and Internet sites to use as a resource for obtaining additional information.
DISCUSSION
Mnemonics are useful tools for both students and clinicians. Students typically use a mnemonic as a memorization tool. As students work to distill a volume of classroom information into a format that can be mentally retrieved during an examination, they often use or create a mnemonic during study sessions. On the other hand, more seasoned clinicians use mnemonics as a filter for selecting information that is appropriate to a patient's situation and risks.
Open-ended data from participants supported this generalization about the use of mnemonics. Students expressed interest in using the mnemonic with all their patients. On the other hand, the responses of some experienced providers indicated they might use the mnemonic only after already making up their minds that the patient's problem stemmed from an environmental exposure (e.g., "These questions would not be practical for most office visits, but might be useful in specific situations when an environmentally related illness is suspected").
Although such a situation-specific approach may be useful in helping "pin down" a diagnosis, it may also lead to missed opportunities to detect an environmental exposure, because an environmentally related illness may mimic a common health problem. While quick reference tools such as mnemonics and assessment guides may be necessary, they are insufficient to create sustainable skills in the next generation of primary care providers. Creating sustainable skills requires incorporation of these concepts as a routine component of primary care provider education and practice.
The following case scenarios demonstrate the utility of the I PREPARE mnemonic in clinical practice. The Figure on page 39 describes what each letter represents.
Case Scenario 1
A 40-year-old married man, with two children ages 2 and 4 and no significant past medical or family history or allergies, presented to the nurse practitioner. While conducting a thorough health history, the nurse referred to the I PREPARE mnemonic to determine if the symptoms could be related to contact with an environmental toxin. I The patient reported a 2-month history of fatigue and stomach pain with gastric upset. P Present work includes driving a school bus for the public school district. The patient has been employed in his current position for the past 3 years. He spends much of his work time driving children to and from school. R The nurse did not find any significant environmental exposures related to the patient's primary residence. The home was built 15 years ago and is heated with gas. The gas furnace is checked annually as part of a maintenance service contract. A separate shed, or "work area," is used by the patient for "special projects." This shed is approximately 100 feet from the home structure.
40
E The patient reported that he does not have any environmental concerns, although he commented that he lives within 5 miles of an industrial site that manufactures automobile parts. P Past work included a repairman at an apartment complex (1985 to 2002) . Simple electrical, plumbing, and general repairs were performed. Lead solder was not used to repair broken or leaking pipes. The patient wore appropriate protective equipment for each work task. Material Safety Data Sheets (information sheets produced by chemical manufacturers) were made available to the maintenance staff for review. Prior to this position, he worked as a cashier in a convenience store (1983 to 1985) . He never served in the military, worked on a farm, volunteered, or engaged in seasonal work.
A The nurse did discover that for the past several years, the patient has enjoyed a hobby of making lead fishing sinkers and ingots by melting and casting salvaged lead, including spent bullets, discarded sheet lead, and wheel weights. The nurse questioned the patient further and learned that he usually melted and cast the lead outside the shed during the summer months and inside during the winter; however, he recently discontinued melting the lead outside. He also explained that during the melting phase some of the lead (mainly spent bullets) emits a heavy smoke, which he refers to as "dirty." The lead that did not produce this smoke when heated is "clean." The patient uses a paper filter mask for protection against the dirty smoke. He frequently dry sweeps his work area and uses a standard home vacuum cleaner to remove some dust.
R The nurse conducts a blood lead test. The patient's blood lead level is 133 ug/dl., The Centers for Disease Control and Prevention defines an adult elevated blood lead level as 251lg/dL and higher (CDC, 2004) . He is admitted to a local hospital for chelation therapy. The patient is also provided with contact information for the local health department's program on lead prevention. E Because the patient has two young children and lives with his wife, the nurse also plans to test them for elevated blood lead levels. Take-home contamination is discussed with the patient and the importance of removing clothing and shoes prior to entering the home are stressed. In addition, the patient is educated about wearing proper personal protective equipment to prevent exposure as well as proper cleaning strategies.
Case Scenario 2
Because of the importance of crafts and creative expression in Native American cultures, cottage industry work is a common activity in the households of many Native American families. In using the I PREPARE mnemonic, the nurse conducted a household assessment and personal interview with a 25-year-old man to identify potential agents of concern. This assessment yielded the following data and course of action: I The patient reported concerns about headaches approximately twice monthly. P Present work involves two jobs: one as a cook at a local restaurant and bakery and a second in-home job creating metal sculptures of bird silhouettes.
I PREPARE
3 The implementation of the I PREPARE mnemonic can provide information to help identify current or past exposures, reduce or eliminate current exposures, and reduce adverse health effects.
2 Mnemonics are useful tools for health care professionals to gather data by prompting the user to ask specific questions and including educational materials for the patient and appropriate continuity of care.
A mnemonic that is appropriate to atypical clinical visit will foster improvements in the collection and documentation of quality environmental health history data.
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REFERENCES
A mnemonic that fits well into the sequence of a typical clinic visit should foster improvements in the collection and documentation of quality environmental health history data. Ultimately, this process will increase the likelihood of recognizing and diagnosing environmentally related illnesses. R Residence includes tribal housing built approximately 20 years ago. The home is heated with both propane and wood; an unheated 8-by 10-foot shop is located 20 feet from the primary residence.
E No concerns about the local environment were reported. P Past work experiences included working for a local taxidermist (1995 to 1997) and as an assistant in a local automotive repair shop (1998). Since 1999, the patient has been working as an apprentice with a Native American elder craftsman who is nationally known for his metal sculptures. In 2003, the patient worked a second job as a breakfast and lunch cook in the local diner.
A The patient uses a welder's torch to make welded metal sculptures of herons and cranes. Three months ago he switched to a new solvent. He believes the headaches and resulting dizziness and nausea may be related to the use of the new solvent. The headaches became worse as the weather became colder and the patient started to work with the shop door window partially closed on severe weather days.
R After writing down the name of the new solvent and all other products used in the home shop, the nurse returned to the office to review MSDS information. The nurse returned for a subsequent visit the following week with detailed instructions related to ventilation guidelines for the shop area. She also provided the patient with a log to document headache frequency and severity as well as data related to all in-home work activities. The nurse also gave the patient the phone number of the occupational health resource center and the name of a specific toxicologist who specializes in the selection of low-toxicity work products.
E During the follow-up visit, the nurse and patient worked together on how to re-organize the shop to minimize exposures. During this visit, the nurse and patient moved the workbench adjacent to the window, and discussed the purchase of a small industrial fan to properly ventilate the work area. The nurse also discussed the use of a portable electric heater to keep the work area at approximately 60 to 65 degrees as well as providing the patient with guidelines addressing the safe storage of volatile and flammable chemicals.
SUMMARY
The goal of this evaluation was to increase the repertoire of tools clinicians have available to elicit an appropriate health history from a patient as well as to create a mnemonic to aid in the collection of environmental exposure data in clinical practice settings. The I PREPARE mnemonic achieves this goal. It reminds the clinician to "Investigate potential exposures;" to ask questions related to "Present work," "Residence," "Environmental concerns," "Past work," and "Activities;" to offer information related to "Referrals and resources;" and to then "Educate" the patient by reviewing a checklist of strategies to prevent or minimize exposures.
The final version of the mnemonic is briefer than the prototype, with a greater focus on the home environment. Several questions are provided under each letter of the
